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(54) WIRING BOARD AND MANUFACTURING METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a multilayer 
wiring board which is composed of an insulating board 
having through-holes and a thin film wiring layer formed 
on the surface of the insulating board, improved in 
reliability and wiring density, and manufacturing at a low 
cost 

SOLUTION: Through-holes 100 are provided to a glass 
board 1 by sandblasting, a wiring pattern 120 and an 
interlayer insulation layer 110 are formed on the glass 
board 1, a plating wiring 101 is formed on the inner 
surface of the through-holes 100, or the through-holes 
are filled up with conductive matter for the formation of 
a multilayered wiring board. 
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>t777'>^ ; e l J- 1 DRAM©a*-a-&^ £i)^mx 

iSMti<t<Drctb\zy^y^ai^v-7b^mm^n 
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mm^* : r 9 J9)V73-)vij*j3L k> him 

[0063] ¥mm&9 mm^-yzf) t^msm. 
nso MAM. ny-rs o o**i-§^^?9^ 

JH388S&6 fcS^U U £ £\Z& vmtfe 

[0 0 6 4] ;\'>^3 0 OKte, &^0>8£**£:j@#lgtf 

X IS, fti, fS. IfXTv^ ^ >^ A^<D&S? 

Zim&ZWZ 2 «mBU:S^l^^k£t£A,£:A>y 

3ootbTiHVi-5^t^i?#-5c m^mo) 

r)fflk&zwz¥ms^t?ZJjmz&-oi:hrt>7 

\ZimirZ> Z. <!: <fc 0 A* > :/£J§Jj&r -5 
[0 0 6 5] A*>^3 0 0i^rSWft^g9tc:fS 

c s p<D&5tsmffifi^¥mm!ffitw\zmz&tim-v 
m&ttvtt&tz.m&2ti*nM&m^z z\ t.t^m 
x&z. z <mmgm\z- y ^ju^moi^mymzn 

5Z\£\z£K>. A*>7£mSS^©&fttt£iqLh$li:fc 

CDil^MtC^I/iTA'^y^^mei^tC^UA^y 
<fcmffiffi©^^©<£T«:BfritS-e-£ Z. <hdn?^-&o 

[0 0 6 6] A>^3 0 0Mt/vtzJ*>7<Dm&. it/v 
tdtVX. Sn-Zn^ Sn-Ag|> SfeliSn- 
Ag — Cu 3Mg©<^fc<$>S#a:7 U — te/vtd. MZ.\iS n 
-3.0Ag-0.5Cu^TfeJ:^ 
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arc**. 

-So 

^9 tO^g^ctia^tT, 

lz\?>~q. —&W(Dmfflzm^*>n2>}3j»rdJ , %>y'<Di& 

jftfck zzfrM<Dm®z\t/ut*&m^%M&\zfc. zzxm 

20 mi*> %m^t&M^&m<D-$3m\zttnm. 

[006 7] £JffiSlf!££6 CD 2 JfcflflfCWu 3--1fg« 
1 0 tOD^i&m-Sfc*, *MWW«IT'73Wft*SllT 
^*.^Mra*t*f'7«> A*>^3 0 0 tRitlC. (4A> 

^ [0068] ^mmm^? t ut, wviifv^^ 

it 5 0 Oum^e. 8 0 0urogST?&-5^ t^^Jt^-— tf 

*Jft*oT(riS. ASW^^tf <>^fiW$fi©ii0 5 0 
0 — 8 0 0mnp|ian?*5;&l, lOO Omm^Mx-SS^tf 

;t>^7cott^is^i^-r-5^ tSA/y£;\*>^ooias 
[0069] mffi®ffi?7m3Ju&*>zr<m&. « 

/ufctLT, Sn-Znf, Sn-Ag^, SfeftSn 
-Ag-Cu^0Di/it)5$^>IQ7U-f3;^> «*JiS 
n-3. 0Ag-0. 5 Cu$:ffi^Tfe<feOi. 

X&Z> 0 

so isfru &0mmv>&*>\z. fejjimM&m'frcK).-? 



(10) 
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-r, ¥«^^S9 a*^?^:/, ls im &&ztgr 
— ;n o o o i oomtcfei;-5ji(M6*«tt 

[0070] a*, j^m&iizmm^frtmfc^ji-- 
^m^j=L-)vt.m^WLi 0 (a-ifs^) ©rate 

[0 0 7 1] Z<D&?\Z. ^m»^J=L-)ltLX, n 

wmfi<±\zm&m\zwm&&fiLxg%o fct, 
[0072] &rc, mm&m2<DMmy>tsi^t^o 

utH LS I^O^ft:5 1 >y7 , 9d^J.-+l I a«l 0 
[0 0 7 3] d(Dv;U5^-> ^iJi— ;H63g8 

[0 0 7 4] ^)V^-yZf^i?^.-Mt^tl^:m. 

&3.-*f<DWfflz$m$-z>m£\z. 7 >y-7 

lost- •s^tfe'sitnf^o, m^esrSSBi-rszt— y 1 © 

fl^&earr-s z t h 

[0 0 7 5] Hfrvr, ^SlBSSSOiScfctP^^^:^ 
a-;H 0 0 OCDSSii^te©— ^|(CO^TlfeHJ-r-5. * 

^*^0^ t^:-5IPK©*feg«^fi£L. +»-> H 7^7. 

[0 0 7 6] «fe liLT, ^7^->'j3>5ffl^fc 



[0 0 7 7] 02 8ti, #7XS&^>U3>*«3 0 

01 3[t ^^SMt'^-S^Bg^^^O-^-V— h 
014, 015, 01 6\tt-mmz&2>&JMdffifce>Wk 

[0078] s-r, &&&m\zM^*>nztmmii t 

[0079] zsvnxDmtt^v'bwzmnfe. 
(*mfc~mm x&zrctb. zn*®mgmt.^xm 
30 \,*&3fe\z\*» ^<Dmw\zfm&<Dmzmfir?z>>&m& 

v&z&z&^Tmaiz&i^&zfmimp. wm 
mmte£fr&z>» 014, 015, 01 6-&mmik<D 
xlwz. y'ja>ii©i^it ^<D^izmi&vrd& 

[0 0 8 0] #L\Z. 01 4.afC^-r«t^fC, fflgtM&l 

40 ig^lO^M$rX/1y^X-/^fCct^Tff^L-T 

?t«T#So SB^^Hi««tt©S^^e., Cu, A 
l, Ag, AudtJ;Vidt, V-f^U— : xa>W 

[0 0 8 1] Jgfrvr, 01 4.b^-TJ:5fC, B3^/^ 
->©±i3®ra^S 1 1 0 ^5&t-5o MP B 1«6ii» 1 
1 0 (DJP^-«i5i3tP^ 5 ~ 5 0 uni<2>Sgffl7?<& «k 
5i? 0S : *b<fi*5l O^e.2 0umT?&5o S^llfi^Sl 1 
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WMMkZfa±Z&z>z£hoSm-?&z>° 7*9 

hi 4. bTB. ¥&te?-yzfismmznz>immLi 
^i-M^snsi {2AM) \z\$.\m<m 

[0 0 8 2] 01 7, 03 5fi, J6R£tii 1 ±® 2 2MH 
(Dffl&J^— >Z7Kis7t%><D-Z2r>Z>o 01 7> 03 5 CD 
Ay F©3&#C95-&, +>•> K797 h"T*fc*lc5BWft 

?L1 0'0*^riE*ft«ffi«*flStO#<«k5lriH/iy HSr 
*^.i;»K!JtT*<itK:J:D. 1^>H^Xht«t 

. -rs c tan?*, z. 

[oo8 3] m^T. mi 4. cm ¥4tft%2>a.— 
}w^-+fmfo\zm&znz>$mmL 1 <dw ( 2 ^m> 

W«RfcU 1 0 <D®$m 

im.<WLmz%tm& < tmm 
79- 77^-77 ^ £jg t, >T7 7 y - >wm v— 

if h U 5 77:T3ft£cD:£fe^&-5. 
[0 0 8 4] ^(3. 01 5. a, 01 5. bCOXgtdi 
0 . Wmm. 1 «MM»|3^®^iS^r-i>Sii7L 1 0 0 

n mm mm^o. -971*797 net ^>t, j&tm 
$am 5 fcjd?L 1 0 0 ^fitr-g) d tBsst-?**. ce 
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#) SJBfcU ■t®^>1«7'^hC<fcoT»B«K 

1 \zMmsi 100 srj^firr-s. 

[008 5] ^J16S6§lg&6 ICJGHL 1 0 0 SJRd&TS 

tz)b<D-?7,9 ^m<D^m\tA<m. x> 
jSr?»<5.*»Wfctt^>.H7'57. hinxo^civx^ 

797 b 777 h SrJfcfr^BOJiteiria&U H 
<D797 b>77 ht^ttGgSl/f £7* HJ 7^97* 
/<? SaffccfcOPHLTS. £C9&m£*T.fc797h777h 
' J. 97 H :/97 MCckO, '^«»JIfcJlffl?l/&JBft 
■t<5fcJD©v77 £©;£8n?Wu 797 h 77 

-5. UjfcU 797 h I^-77> h45±tWS*«Bi»©ffiC& 
trii, ^ l cw&istBHJIK, 797. h l^>»7 

97 h U77 Kl}»WMlfe^l?!^:^fe 
»v ft 1 co^tit^T797 MS^iJ: Dflltlfc*m 

[0086] »3o*!aai. f&KDjmtmmz, mt 

tt©797 h u-77 h *tetoWfcme>±.\zjm^ 7 * 
h U 77*9 7 -flCd;D, 797 h 1^77 h fCMTL/N"^- 
>*^fi£1--5o ^IC, 797 hl/77 hC0M7LI35SraL 

[0 0 8 7] ±15797 h U77 M3«JIM4*«fctW- 

> f 797 v&.*trtz>z. t.immrcdbz>t>^ 

\z\z. (i ) m*> h 797 h^*>rr-&^««jK* 

«^3^J12±lC^^-S^ (2) »9>H797h 
ft^WT-5ig»t^Bg^ H 9-f 7 < t bfe t>C0S: 

-eco*&, « jcjs 7 * h y v y 9 7 < ^> U- 
•mz&z>mubux.~cikW%tm. iujMm<Dmj$&?z>z\ 

[0 0 8 8] ±E»l*»65B'3*:£<0*S*K:«kO. 01 
5. a\Z^?miiiJ3:Z>'&* Z\(D£%. T&tfL^tlfzMft- 

[0 0 8 9] i^ViT, 01 5. btc^-TJ:-5tc, I^C-V 

77*ffl^x. ^oyfotitmmsoxfc mmft) \zm 

UT-97 H 797 h£fr<^ «fegfeS^ 1 fcKilTL 1 0 0 
50 [0 09 0] 100 tr)EW«*m^ S«*f« 
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T*i6a»»****» jta#2. o~io. o-u/w^^-cDffiif 

m\m< ■& o *>irw\ mzmtrz-?^ put???? 
[oo9i] *$mm~wz. m^ttBaumr* 

fc<V&& (#) £&$rr<5#, #15 0~# 2 0 0 0<D 

mw-?$>z>ztfi*M$.v^ 0 #mfam-®3.# 5 0 0, # 

6 00, #7 0 0, #800, #900, #1 000, 

#1100, #120 oowfn^, s-siiH-etie.* 
cDi?, m^ist^. for. #$mm 

[0 0 9 2] &*5, 7^-hxy^>^b-ifttn;i?^ 
#«»JiK:?Lfc«tt*&*^ *Sg^i<DSffittfflHra 
z. tm&m. nzno^-y^ 
?z hm:<Df&tz--m\zm£;2tiZo Tmu-*mmz 
&Q®m\znz&m-z£. wmmmim&yomm 

$3Mm u-*mcL^fcvtdmmt\ztt\sT 

[0 0 9 3] ■V->\ t 7?Xh\Z&K)nM3Ll OO&mfc 

-r&£, — ^©MP^e»flte^oMPSgT, kklio 

0<Dm<D^Z\ZM&%&O\Z : l&f&Z?l2>m. Z<D£o 

mvjsmmz&onmjii o ooxHw\zimmwf& 

[0094] feJjWffiM 5 ai»J5SSftT^J&*4fi«a£te 
1©® (1#{I!D IC&^X, REJLl 0 0*^fi£$n-5 
ttl»C*6*»i;»«HiB»*JgJ*UTfe< t, Y~?y 

t?x— ^ftKojiiaittaw 1 1 o (Wii2) *tg»j6 

[0 0 9 5] m®7Ll 0 0j&t?&&$n£^, X«y^>^ 
[0096] myiT. ^lCf£CDT,HiiJL lOOSf 

^5jS@TS&&S&i©Si§?Li 0 OSiatciUfcv 
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[0 0 9 7] tSSSSi tC^bSyf ^nir^y^S, 

y v ?\znmftmmizttVTmttt$z<DZpi:^z> z 

[0 0 9 8] &*6D^I8HC<fc5£, 7<ry)Wyy9<D 

<D^{r J; & £ ^ tm 7 9 y £ /5^< &5 
[0 0 9 9] toT, :*#aftW"CI*» 7T7M7yi? 

^o^tcJ:-5<h, 7T7M7yi't/f-f7>J' 
7y*©58£Jfc*M:.' (1) iHn3fc*fiW|Bk (2) in 
^ zcfeffc®^, (3) irnxxmntm* (4) iEDfe* 

. dttfaini^^ia^jica^r-sifiiis:, (5) jirr&fc 
f)msnM\zmm-^nm. (6) iHrr&-»ft»arrs 

[0 10 0] Ui»b&#<=>, *T'(7>?7yP&£:< 

m±2tt\,*&5\z?zz&tma±m&v3[>?)> mz 

30 *y £ 4 7>#7y9&±<f£££itl2Lft-o1t£VTh* 

yy-y)vz yy? &gmzngimm-z> tm@m>m 
[oi oi] nx<Dms&\z<k&hnm{Mffi<v$c%M$: 

m&izte. tfeJGHFL^HSr^k-SfSKia!^ 
[0 10 2] Mt/iT, SI 6{C^-ri3H, tm&foi 

<D\$mt2 frw<Dwm&nm>\zmfc?ttit>. » 
^ it?Li o o<D^w&&tf0rM&m&WL<Dmm\zffl& 
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[0 10 3] *mm\zimf3$dmfi&jmz^< 
una. mte&ui^mD&mwmtLvw^ f-9 

-r^n^-w^sa. a*rei-7-r7n*-K)i/?& 

[0 1 0 4] m2<D^{3B3^^it> r h'7^^'f 7 
<D%m\Z3LyT>?U>>X 7* MJ 72^7 

[0105] m3o^Tf^ smw^w^^f 

i\ ftmm\zzrty*mmi&tz>£. en p^m. 
W(mmm±iz&z^&py?m. (2) mmtm 

[0106] ^<DWre?\z*mrz>7>ny*mz. sgi^ 

-f 7?fc&v9-7h^75^ 7©£d;oTS«MKgEg|£ 

jmhj^ Tragus* tsHia/^->^t s-isti 

[0 10 7] ±IEmi^e.^3<D^feS^ 



(13) $#§§2002-359446 
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m<&Bm\zmg&m*fm?z>z.t&&z>o 

[0 10 8] T&fe. ffii^l)6W7XSt©i^, 

mmc?&&o\zw®mzMj$.isThr3mttz^fr. & 
<m&t)^ mm^mmsco^m^mv^^ztms^ 

[0 10 9] £lt©:Egfc£9> ICffiTLl 0 O^^TTS 
^Jf@3&*«6 ^fiTr^dt^T^^o Z.<D£o\Zgr 

03^fcfcptc:> ti^£/N*>7^o^Sig^^?3 0 
0^S^#m^>-h (ACF) ^BS3^ 

^v'i-^Sr^firrSo #SI36ia«6©2^:ffl!|{C 

te, ^(Di^^ft^^oL-^i 0 0 o&uigg&i o]zm 

m-r^tzmmmm^^ Mzjm/vtd/i>77 (2# 

[0110] rr> w&m&ixmz#m# 
mm 9 <Dm&&my ^cjsi;t^7^\*>7 ( 1 

A*>7) *^drr§. ;t>7*tTy?-«-«a^5 0~5 
Ji? 0 OumCDigHt^-SCt^^o n>7-9--fX?iMIB/N* 
>7tTiy^*fb-Oi«Jl 5~8 0%, S*Ki4, ^13 
0~6 5%lC^J;5tc:i^rr-5. 

[0111] «tiT, &i&2nrzi$ai>7%:m^T. 
&jm3gmfc6\z*mfcmw9&mm-z>o z\<di%m 

A>7<Dtf>y^S*«l5 0d^5 0 OumggTC&S. 

iBWyBDT, 13^«6t¥^SS9tor^7> 

>^H-*«fc*UTt>«kt>. n>7+KX^2 0 0 V 
^ -f ^D^t— ^T<i:«'i5^^>7 , t'^:-5t, y^>7 

©#^)VjN$ < ?3L-z,rzz. £\z£ vmm%imy&T-tz> 

[0 112] ^-UT, W»*5>i-;H6S(aafi«tl 0 

{^^r^cie>oA->77 (2#<ft]A*>7) ^^ptt 

-So 

[0113] ^ntccto. ¥m&mm.9 omfoj-v 
7) oi^i. - m&^>77&mm\zim2ft. * 

^ fc^®lH»K6 fCcfc 077-f >tfy ?^n«. 
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[0 114] fcfc, JJBm^ftt^a-J^^ 
Tfc<kV>. 09AJi. ¥^£ES9£^/I6Sia&K6, ¥ 

Mrfcrzm&. (z^kw^>zn ©stus 

[0 115] ¥»*M9«2t>aS« 

[0 116] j&mM\Zfrfr2>$B&rmk-?& V>V-7 
77 hl^OOTll 0 0«rM»t*&*» lt5nx h^i5 

B&tf&ZtlZ&r). tM&SLUz.^ put; 1 ? y&ifi 

m£.uz<<-rzz\ tan?**. 

[0 117] J8&&K1©— xwv. vyY-zf? 

7 b\z&?) n-smsKi ioo <mmz, ib*>frv 
&mse&£ wr & z.t\z&K>, mmmmi i o^ 

[0 118] «fc>T, ^SB3^*^6 0fi&©iSBfc^t3 
OHTBtW$--&. 018l3u **JfiW^*^S»i8DErt* 

^CJlfeStJiafi. ^&Sfelt^j5tr-5M7Ll 0 
0CDH^OJl|i#l?*-5o 

[0 119] *-^>*«WfcH«, 63S&*«Kffl 

[0 12 0] ^^T> 01 9. a\ZMt^\Z, ^— tf> 
■BM31 1 0 0 ZmffcfZo Z(D^>^f77h\Z^K). 

tmmfo i iciiv-r * n * ^ y * *9S£f*. 
[0121] *^x> ^asnc^ufcv-r^a^ 

[0 12 2] *^T. 01 9. btC^-ri;p^ 
& 1 ®:Bii?L 1 0 0&£Z%m£& 1 ©±t'@3^ 1 2 0 

[0123] immmi tm&zmz. mmm i o o 



(14) !j#|i2 0 0 2-3 5 9 44 6 

26 

(1#S> 2#W) <D3M 

®^©^mi^cDj5fiK t mmz-mmjmr^<Dimm^ 

[0 1 2 4] mKDjmSte^TTtT* zfyatt-z 

tm&faimm (rAw&&v-2$m) \z#>-? 

£J&£U \sfr&mz&^\z&r>Xfflfc&Bffc$Z>« 

dFLi o opmtmm<Dimt^—^v'ab-D€^^ 
20 ^oymkt.*—mznt7->$m^^ : z>» wmmt 

bTH Cu, A 1 » Ag, Au, Ni^#£>tfe>n 
[0 12 5] ^QXftmtt^b??^ 77n±7-C 

*«aiocDje»-3*OTKiJ:o, «a?Li o o ^tt 

J» K Ag> Au, Ni^T?£<5o 

[0 12 6] 2m6S^mima7Ll 0 0F*| 

[0 12 7] i^ViT, 01 9. ct^fi^^ wga 

^ 100 {c^swi?^^t/^#^«, 88saaB«fr*&i» j » 

[0 12 8] 02 1 13^^-7. hSUEfiJ* 5l3ff^T 
Sa?Ll 0 O^^SWUfctS-lC KffiTLl 0 0<D<P£:1Z 

i&m<mft (&.t> *^ss#-f H2 0 ot^e») 
i» 0, «s&s«rta5iwa-r*-35^ibT^g^i©3fis 
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asww f 2 o o 2@gj»nM>ffimi^ 

^-X ^©EE*©— B©E0?&<fc^5?rc2fctf 
*&•<&*. WP«©^vh£<&*«8aHgl©l* 

i *^®#ia-e*^s«a5^2 o i ares-cu* 

[0 12 9] $ &K, TfefeUfeJvf H 2 0 0 Srt&T*Jt 
»JL©±»K:tt,- #IM3 H^U^^/^n^^ 

&:£©jHUGMt. «ram«mi3dOT«££fts 

[oi3o] mmm. i © 1 5fc«wHsf5firc5ter*5fe 
3te»$#2 o i ©±Kai. 9&n»'cn^ftsjnu6 

£©#Ka*£$j-e*s. tmasM&m&'i/t*^ 
[0131] ffio^mi urn nm&m i ©±tcE 
iS7384f sj^swkj- 2 o i © < f^swcttftrr* £ t 

hft^SfiWlT, £n**;£«S5#2 0 1 
[0 13 2] «ftvc 02 0. aK3?*-J:5C JCB7L 

i o o^^ss^tifc^s^i c bmi 2 o tmrntk 
mm 1 1 0«^«innEtMi2^6a:«^jiEMui3 

«g«Er*. S36^*£im^© fc©te. MIEm l ©HdiS 
[0 13 3] lfcfr>T, 02 0. biSSrTJlSfc, iKJIC 

— j» ^^fitrs. j^afwsjgriCDe*©*©**. 

[0 13 4] *fc 02 0. c\Z5FCt&5\Z. Mf&Z 

ntz&wmm 3 45±t#s#«8iji 5 <n&&&zPt<m. 

[0 13 5] ^Jlie&gft 6 ?&&^©/ \* > >0&£a> e» ^ 

R&&fr&0Jb* Bmi 0 0 S3S*Lfel,>»&fcJt 
^ »i^lfc«fct«yfBE«^6©3ftgEtt*#<fc 
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[0 13 6] SSdPLl 0 0l*Mta&©M (1 

^®43«k^2^®) ©B38U£j££— «T?«BBTf**fc 

[0 13 7] «frvr, 02 2*5£tf02 3SJB^T, £> 

■»^6-©«i®Mtt5^^vvnwrr*. 

[0138] rr, »2co*aiwfcpm mmmzm 

[0 13 9] 02 2. al^ti5l:, 

[0 14 0] 8&vr, 02 2. bl3jer«fc5Kl, 
m. l ©JGKfL 10 0 feckt^icS^ 1 ©±KK»«Kfc 

JCKLl 0 0ftffi:fecfcd*©g^i©» (im 2 
©3®t»&TO^fi&r-5^ : b^!iS0y2i|^DT 

[01413 s*aa^2t2«aswt©*^4, isii^s 

i ©k»?l i o o ^<DmmmmmtJtmgM 1 ±^ 
©jhm&mi i o ot8Betiui2) ^e£©)iis#tc$> 

■5. ggffiffll 2 T?}SS«^ffigBi^fi£© KBCKJJBBLl 
o o © l ^:««H □ UfcSJST* K) > -^(DWrmm 

ii i o mmsmm2) oui^xiassi 

©l^flfl©IS?L^^BBi^fCJ:oTS<o JCBL©ffi&»/h 
^Tti<5*©M?L« (l^fflOHTL^) Zft^ZWcmvm 

[0 14 2] ggtiT, 02 2. cfd^-Tcfc^tc:, l&M 
M?L*6»&J*afcJC»L 1 0 0 ^^r-S, ^S60»l 1 ^ 

^ss^i2i:^ mmmnz^-x bmm-r&z&z 

[0 14 3] i6fr>T. 02 3. al^T<fc'5lc:> #dfeM 

[0 14 4] 02 3. bJgBg$n^SI3^S 

3 *ck^*^nS 5 ©7L^ «fclWE-©38SfiKBt»«gi* 

[0 14 5] 4*S6WT34. 1 ±©Z^{KI©|B 

JBffiFLl0 0©MP«««<fc*» #SB^ 

s 3 zmf&istcmz. i ©miUL 1 o o \znm 
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to 1 4 6].'«t»T> 636f^&£d^fBs&aa8a3cfc 
[0147] -y->F7^x Md=ko^$n^«se^K 

mffctz z. ij&jffljffefcsaf&a*. v> v h \z z 

taftfc. ^uTH Cu/Cr&£<Dia*Ilt-(«>o*«l 
*o$tcj;t9^ (Cu) E**JgjSr*»£lC3lr»-aR 

is*9*&5s lt^s^ si 2 4 tt-e®ftaa*s?ri, 

H6*J;tfBI2 4<fc»)ijlI&!&>&<k5fc» *&@tS1S©-t>-> 
F^XbT^Sr^tfttS^ (SCR 2&<Bd) oy$SM 
( 1 ©H?L^Si5T < XftWmzfZ-D T^S C £ 
'sWb**. "T^*)^, 2^{B!lC0MPM€rd K 
H PS* d 3 . 1 VOWM PmOitMSr d 2 tTfc £. 
dl>d3>d2t^TW, EI6*3j;tJ®24t^ 

[0 148] -r^^. £©£5&<LKwi£©sftsg 

m&zrdit>\z7>nv2\z&K>fflm-z>c r^n^ 

c rfc2<Dmm&mmMi<im£nTii*te.wz.&\z. 
[oi4 9] &*<o$mz£*£.* Wcmm^mmm. 

z\<Dwmw^&\zigmt&$Mcz 

[0 15 0] WMd%mzi$WZ><T&i\t. -gMRMM 
\ZttVTmZtt%\Z&&2nT^2>Z\£.&7RVX\,*2>£ 

feo, ^y^^xhiMi.omz-^^^^7>^v 
y?\z&z>h<b-e&z>o 
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[0151] «BS^JT«, HJLSfeSttRSfct** < t*n 
[0 15 2] Ig-O^tUT, JBBJL«BdEUfc« 

(CMP : Chemical MechanicalPolishing) 

>^^*tt^jT5.-5. <zfnm&m<fc'2rz.mz. . 

[0 15 3] mzZOjttxtVT, WBBUfil&MffXtm. 

-s, hv<im.To>mz'i^<-rz>jTm*&2>o Z.&& 

o\z. JS££il«>&, fe L < ii^comm^WMiz-r^ z. 

20 -r-5^t^tf#-&„ 

[0 1 5 4] mHCD^i:bT, 02 5 KItST <fc 5 C 

wm> i ^«icfl&®aw**T*t5 > i ymom 
mm*. nmiwtfuM\zft&^Ttmm8.i v> 2 

^fei bT> *^<D 1 ^ 1 2 ^fiOOM®^ 

[0 15 5] H©mttH 02 6JC^i^ 
fC, S-r*KCD2ifc^old^^UA(DXA"^^«:ff^^ 
4f O^C^SrajSL-Tl^fc^I/S^^OAOX/lu/^Sr 

[0 15 6] SHt^m *fe©<tmj^K 

^r^-r^^ii^U^, i^mK (Cu/Cr) ^—\z 
[0 15 7] Z\nZ<Djjm$ : m^TSb-DZm&e>M&. : £: 

ftx& +>■> h h\z& vm&ztircMmiizmm 

50 [0 15 8] ^*5, ±fB5^>©^teti. it>f^7Xh 
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[0159] h&>t, jjsitafeerm^L^jfsnx 

[0 16 0] J&*7®FDJl5©l&JP;ju *mfofJi--)V 
tm&&.l<DB2&0. 3~0. 5mmiU tm 

nm.5 o o v-r^n^-h;i^JM*u<. wd?*u< 

IS3 07JrIg2 5 OT-fi'D;*— h^Tft-BH-i:***?^ 
fco E*U& 1 ©»*£# Lttt 1/1 0*>& 

1/2 @SOj»^lC*BS-r -5. 

[0 16 1] MjP^3 0-?-f^D^-h;^0/jN$<^: 

5 &mm^T^mmij<orzib\ztmmm i ©so 
[0162] foj]tmm5te. «Ba6si«ko^«i3/jN 

S fr>9«£R8fc WAtoSaUSfe^T 0 . lGPaA^l 
0 G P a ©i»ttfl»**rr *»JBtmK:«fc 0 nx 

S„ -r^fc*>. 0. lGPafcTEI*»ttiffR©J&A!« 
dt®ild^:oT¥9Wt ; ev>n.-;H 0 0 OtbTW 

tbizimmm. 1 ©so ass^u $mmw> 1 ^jn-5*$ 

[0 16 3] d CT^f UTt/i^*i^aS 5 ©J£f&ffi 
©****«, ^—7. M*CD#'M3 HT^Sd^tllC^-r 

£ tumttZ Z. tftiti^h. £©^-XhtR© 
#'M.Sm. #U>f3F©tt»<ySJ»fe±tft©'P 
Kl^L&#»:©# 'MS F©«M>*fc?*> £>&^ 

•So t.bxn, %ms\z\3.¥-mm 1 75M 2 v-r 

^U<5H©®/J«<i:Il-*mt^-5©T. ^-Xh 
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t«£W©etfli£<£jrr<5#£Kte. jjwtixswfeh 
[0164] ±^mvrcmm<Dot>. >r 5 ^^s^- 

-f3K l-fM5FW -Y3l*l&e-fc«kS3£0 
^#^©*5*^fTi^^HH4. ^AfcfSmx©^** 

£tc®n, ^©^i:bT> gBei©fc«e>©g>^*&«igi 
^m©i^-m&bfcfii^^-5»i!i©#&. 

♦WB3#=ftl&S ^©©inX^#liaiffi^^<?f©^TWfJ 
fcuui*. ^'jxxTKSPiim 

[0 16 5] ^!SfflJI5&j^©ti$ltdU WAIixjJ? 
=^->, 7x;-Jk stflKSF, ->U n->4p©®flgSr 

[0 16 6] *3*afiW^f4» cn6©BHB©+38»6fl5. 

«k ^fe^^t*j^-&«jti^bTcin^©wa§* 

[0 16 7] ^-Xh^©jHU-f 5 H+K#U'f5 

1 rpmT©^ttemm 1 0 rpnT 1 ©^©^^* 
«6fe, 1^10-5*^7 ha tf — r>5*y^7*U. 0^ 
e>10. 0©®ffltrfeSCl«i:^SL^i. Tife. 
hatf—f >fji ^ZlcMg!fe#fe6mn-5^-7. h© 
3^ y h a tf-< yfy^^ft 1 . 0 ^e. l 0 . 

[0 16 8] !^^-5^^fiI®5©J^P>6niHl©W 

so m^mrnmt-mm^tifs.^t^\zit. wmsam 
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.flJT?#*. Mx.\3~ BBe»*£ 3 075S4 0 

[oi6 9] sec ^tmamsmw^mmmt 
i o ot:#>e> 2 5 ot:si?0t)CDS:fflt/i-?>if^*u 

[oi7o] mv&<DfeJ]Wfam 5 texnyz, tt>^ 
a> wmm* mmimsiZvmkhm&z 

g)*il 5 0*Cjg4 0 0 < COTTfeS^t*iM*b<, ck 
0M£L<«rgaU 8 Ot;&Lb *t>igF*U<»331g**2 
o o c C£Lh-c;&s„ H2 7»i^f5X«^iB*Crfe)t«W 

tS&fi&Cfe) 2 0 0*C£LhT?*n*S* f7«7 7d*5§£ 

TOiS^iS^ (ol) ttdv£^&£«F*bl>. ft##> 

ftljf 5 «m»ISB^B^t:©|gffl« 3 ppm/t:~ 3 0 Oppm/ 
■CO|6HT?»*c:t*«*Hi. <J:f3$ff£b<«3ppni/ 

gcte3ppn/'C~l 5 0ppm/t:cD|gB-Cab-5o WmW$m 

£IA>„ ckOJMfcHrtcti, #te^c (GPa) ti^J^S^: 

*trta. 5,o~i oo.o©«iEtrxoT^*2:t*tas 

[0171] —-ft, mmm. era) \-rnz o ccrji 

<5. IMillOiA»69) 3 0 1 
0 h U AzKJgfc's© 2 4 PtM£Lh©«i*T? 

HSSStttLT^ Sasfl&r^*-*- (SPUD #5 
~3 0((xi/cnan/2i&*i:ia«£WA, ArtiSfMi 

T?**«&Kfa. ^©^©*aj##t±sagfl?KA7;* 
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tt3 0jgT?*-5fi£^d^5 OSSXSiffiAT^-SnTCi 

[0172] znz(DMM&& j pmg%i&tiVF+ftrdh 

[0 17 3] ±&gmXfflZ&^TU.mztf7Xi$£Zfi 

[0 17 4] 03 0&JBWT, ^QfiWK:*^*^ £ 

-TX^X/N4 0 0CD^®SrX>>^>^r-5 (03 0 
ii? (a) ) . Jjgg^T. 7WX^X7\4 0 0&&lg"r-£>^ 

/\*-<7^x/\4 0 O ^^-T-5 (03 0 (b) ) o 

t,f/Kx'?i/\4 o o^x^f >i^i/t. ma 
fs.mmm^o)^;u x zmm-z (030 (c) ) . 

[0 17 5] m*-C. f/UX^i;\4 0 0tS3W« 

#«!0*}Bffc-r<5 (030 (d) ) . m^mmm^ 

SrS^TS (03 0 (e) ) . 
Ji? [0176] *^T. fg— <DW&4 1 0 7. £X 

A4 1 0 ^«^J(C^1--5fc*. t>P7'7XH:<t 
0m-^)^fe4 1 0^Kil7L4 3 O^fiTT-S (03 0 

(f) ) . <Dgmz.-w^&&m-z>£% 

\zm& (A) £j£fi£UC(/vr*>^\, 

j^V^-TT. CD^S4 1 0t-7W;*.tfXA4 0 0<D« 

mwK^r-s^c ^— 410 <Dtm&£ u 

m-^DWSLA 1 0Omffi?L (n>^^ 4 3 0 

op'gfiyc 01 (g) \ZTjk-r<£ o f2.mfc<D&m*MM u 

[0 17 7] ^=10^77.8^4 2 0<D±\Z1& 

-f-»ybT, (03 0 (h) ) . ^tlfCi 

[0 17 8] TS:^ Kil?Lf^ffiOi3^0^€r^/^ 
^.^xyMc^^n-SHiFtwffv^ g3^/^->d^^$ 

nfe/ty^r- > J ffla«^7 i A*-<7.<?xyMr^-UTfect 
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Wb-0)W&L4 1 0 t-7WX^XA4 0 0iU;tf 
8SH<E>S&4 2 0 <h7WX^XA4 3 0 fcCDlWfc, IS 

[0 17 9] ^^Wtli. 5 s / W x^x/\<z>±TK:{fc 
[0 18 0] ^feir>lK «tfefe>^, WdH«t 

[oi8i] o±s ^swicHix. zmmmzm-jg 

[0 18 2] 

\5m<m)m Jmmzfrfr&wmgmz&tv,^ mm. 
mv& < > TizmBmm^mfcmmfozmm-T & z\t& 

[eh] nm,*ttzw&^izfEm^&vxgdm 

[02] *^^^-5iSSl»K®-^SS09€:^-na 

[04] 
^t"0 

[05] immmz¥mfe^^-)v<D-mim%:7K 

[06] *7^S^^-y->H^^Kt7*hx->5 L > 
[07] #f§EK:«*IBK^©— 21^*^0 

[08] «Bwc«*iBaai«*«rrsvji^^yy'=e 
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[09] immz%&mm&<D-'0mM*7B-$m 

[01 0] ^Hg{c«^B36^^SWt--5VJU^-y^ 

[011] ^saWKWSBtRaK^^fS^vWy^' 

[012] ^SiB8Sg«tc^$n^¥#^^ y ^"Offi 

[013] ^Wl^«i3IS^©8S3rDg07 a -^ 
/<? -V:-h0 

[014] 4^fc«*BIM6ffi®8Sfi33B©^«^ 
T0 

[015] ^^K«*BBa^®«863SC>^**- 
"TH 

[016] 2^^lc|^Si3ISa«oiSgnjBO-^I€:^ 
t"0 

[017] ■&tit&>*7?X h\z£%>®.W3btt& 
[018] ^^SWKflS-SBKaHRC^BtEBO^D-^ 

20 -V— h0 

[019] 2(^^«*KilS!»R<i!)f8fiXBC3— OT*^ 
-T0 

[02 0] ^KHlc«'SS«»K©aBSEDSO— W£SS 
t"0 

[021] *aa*©a$$hwg 
[02 2] immz%%mm&L<v®&jM<D—M%:7F. 

T0 

[02 3] ^^fc«aB»a6K©l8fi3«©--W*^- 
Ji? "3-0 

[0 2 4 ] Y- 7^7. V \Z£. oatttK^riEbfcJBiJL 
CD^0 

[02 5] -y->i*y^7> b\z&K)mt&&T&-z>rdim 
mmzm^vrcMmn^-rm 

[02 6] ^©Mft'\|B»£^fi^£2rte£jS"r0 

[027] #?xmmmttg)timmim<QM&%& 

[028] * '7^^ 7 = y^3HR*ffl ViTiEKa 

^ [02 9] ^^^BEi^feo— sasM&^-ria 

[03 0] y-v-f n^n— y««8ft#a5*5?fBI 

[0 3 1 ] 1t> H 7^7. £ 03HSlcJBi?L*»iS 

[03 2] ^^!C«*iB«at«©— s*afiw**-^H 

[033] *w%\z&&wB&ffi.<n~mm*^-$m 
[034] *^^^>i3^^©-^iSM^-rig 

[03 5] !E*t!f->H:/5*hC«k*J£?a*»;fc5tt 
«©H^^-T0 
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